In contrast to the coherently strained CSO film on NSTO ( Supplementary Fig. S2 ), the in-plane line profiles indicate a larger mosaic spread. Note the in-plane line profiles X 3 Y 3 and X 4 Y 4 in (d) are in phase up to ~5 nm length in-plane after which the line profiles exhibit a phase difference corresponding to a difference in lattice constant of ~0.1 Å. This is consistent with the larger error (± 0.13 Å) in the in-plane lattice parameters derived from the FWHM along the in-plane direction of the (103) RSM CSO peak presented in Table 1 (2006)). Either synthetically resolving the two SOS doublets and using the LBE component to monitor CL evolution (denoted "LBE peak" in (c)) or extrapolating the leading edge of the LBE component to the background (denoted "LBE edge" in (c)) yielded the same thickness evolution of core level binding energies. The data in the Fig. 6(d) of the main text presents the "LBE peak" data of (c).
Supplementary Table S1 . Lattice parameters for all thin film layers of the fabricated heterostructures. In-plane, a, and out-of-plane, c, lattice parameters for all thin film layers of the fabricated heterostructures. The thickness of each layer is also shown to the right of the layer. The errors are estimated from the RSM full width half maximum (103) peak along the <100> and <001> directions of k-space, respectively.
For the multilayer structures the top-most entry is the top thin film layer and the bottom most-entry the bottom thin film layer in the heterostructure stack. Also shown are the percent volumetric strain V pc % with respect to the relaxed structures, the optical gap E G opt , the fundamental gap E G fund , and the energy separation VBM between the VB maximums for the optical and fundamental band gaps. 
